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(57)Abstract: 

PROBLEM TO BE SOLVED: To provided method for producing a 
functionally gradient material capable of continuously coating a 
functionally gradient thin film even in the case of a long substrate, also 
capable of forming a thin film at a high speed by executing plasma 
discharge in the vicinity of the atmospheric pressure without requiring a 
vacuum of a high degree. 

SOLUTION: Under pressure in the vicinity of the atmospheric pressure, a 
base material 5 is arranged on the space between a pair of counter 
electrodes 3 and 4, pulselike voltage in which voltage rising time is <100 
|xs, and electric field strength is 1 to 100 kV/cm is applied on the space 
between the counter electrodes 3 and 4, and, at the time of executing 
discharge plasma treatment, >two or more kinds of different gases for 
treatment are fed to the discharge space 10 while the mixing ratio is 
continuously changed. 
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tt-5i 5C4$tl-tV^. S$t3 5J4, |t<9tijLn— 
40 3 9*^TISJ«113 4-ktc»j£A£ix-5. 

[0 0 6 3] — *, *fffi]«ffi#±Si5«@©Stt 3 5 i»A 
flStcJi^rtt^tt, *&Sffl^«ASi5 3 6 a, 36 b, 3 

6 c, 3 6 d#R»:J-£>*U m&mtfx&g;n3 7, 3 7 
2A>P>, jjftftftlftlgiS 3 8 a , 38b, 38c, 38dJ 
^*LT, AQ;Sffl^^A^3 6 a, 3 6 b, 3 6 c, 3 

6dw. ±as*&3 3 tm&3 5 torawacmEP^tc 

J; 5 {eft $^TV">5 0 ft*J, 01 ilc*3W^T«, ±!2#i 

affl^f^«|&l$3 7l±iSg»®J^im53 8 a , 3 8 b, 3 8 
so cSr^-L-C, MSffi^^EASC3 6 a, 36b, 36c 
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3 7 2 liSKiM^lSC 3 8 b , 3 8 c, 3 8d&3>LT, 
*&3ffl#*a|ASS3 6 b, 36c, 3 6 d KM! 2 

ffl^^^SB3 n-tymmx^mxnz 6 a> 3 6 b, 

3 6 cKigi<a#*£M£<att:*-etti£u 

«g&&3 7 2\*.$mm%*m>Xm 6 b, 36 c, 3 6 
10 0 6 4] ±I2S*J-3 5li, ^Sffi^tC/^w^affi 

3 9 2T'##Slf>tt5. #38, 3§g3 2<DS#3 5AP 

st/mptci±»>-/^«3 1 oi»-t*t-eixR»tfe^ m 

»3 5tCj;oT^Sg3 2rtfC#tii^tt6^«^JSBrL 
[0 0 6 5] 

mm w^j'ffKim ixystt 

SL I#TO-2 4 7AD«:ffii) 
[0 0 6 6] (3lifS01Jl) B6te*Ut$Mfc*i»r*-C, 

±umms tT&nm4 (sus304§s, iSisom 

m, ff^-lOmm) <Z>^H^*Ltf>*tlR}S5«C, mWMMW- 
t LT8Si%^-ftS-(' j-MJ frASr-gtfSM'a^A 
(JtM«* 16, Kff5 00Mm) tftt4HB£ 

8ttt3mmi:U £s$t5 <t LT 5 // m©#fS67? !/ 
.*^-K = -h« (*B«Mttt*L fp# TEXF-3 
7 J ) ^-8 0 ^ m© b!) 7 

•fc^vHrA'D— *.fc-HWt«4 -LfC«fflLfc„ 
[0 0 6 7] JfcV v?, 7 7 6 0 T o r r 

[E! 7 l^i-S^«Sr{ixT*3 9 , 0 7 (a) fittffi 
tciRf|c§J»rL.fc»r®BlT-fct), HI 7 (b) fi (a) f 

«7?b-biefsig-e*>s] it), _hg&«ffi3 tswsopa 

tC^AL, ±SU«ffi3 tTSS5«S4PfllcSr*>JiiS'9 3i« 
1 s, iit8kHz, fPinttJE± 3 k VtfV^u^tt 

[0 0 6 8] «iaffl^^tt^m5 7 75^x h7x h 

[0 0 6 9] ^tfJjgjg:, ^fET* y/^^- K = - h 
&BI±{c 3 0 0 0 A<Offiias^£*tfc«^fg*mS:# 
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fc„ H8(c^LfcJ;5Jc*S*^Sa-fc^(tT, 
MS i 0 2 *>f>Ti0 2 K.mtVX^ZZt&t>frZ>. 
[00 7 0] (Hi£0ij2) H!6JC*LfcSI«^*3V^T, 
JbSBW^i 3 iTg&«®4Sr, SU S 3 0 4JS, ifs3 5 0 
mm, 4$ 10 Omm, |*2 0mmiLfc, , $1*, 
TVU^tf^Sr, 7 6 OTo r r JCJfc5*T'^2rtlC 
iALfct, 7JU=r^^f^X^rm$fltzO . 5{fcB%cD 
t- V y T'n jjf ^-/f? VSrMSffl^^^ASB 6 a>ib 
io 7 6 0To r r K ft JigJ5«S 3 i: 5 WP^O 

ftttgN (f«7 0cm3)ICiAU *:<Z>&, T/l^> 
^-C«r3R$*bfcO. 5tHI%©f h7xhJf-v-->7> 
£*&3ffl#*#AS|S6a»<b, jfESl 0 0 s c cmt^ 
L^d5lb/>V^«m5rRl*PLT 1 #IW«HB«:*TV\ SI* 
5±tC2 0 00 A(D|g*5«^$tufc«^«ltg$tJ|sf«r# 

Jil^b7ti:r^>, XftftfcS i0 2 d>f.Ti0 2 icgfls 
20 [00 7 1] (*ffi0ij3) @9tC^LfcSieSrffiV> (*f 

Mn, i4w^j-fei4, mmwzkmt) , t/w=* 

^^X?r, 7 6 0To r rC^Stt'tSl 2rtlCfA 

^-cyynTK^^^v^affl^^Agisi 6^3 

SLMt?, T/W^^^-C^^tLfcO. 5 Vm%<V7- 

h7i b^riy~>y ^&%mm#xmAUi e 2^3 s 

LMT\ ±8&®ffil 3 £g*tl 5WPfl(Z>^fl;EPal2 0* 
JC^ALfc^i:, S»l 5£, ItlfflLD-zH 9i»P, 
TSCttSl 4 -klCigAU ##5ltJa-/P9 2T*^^Sl 
30 SwirtCtf? lm/mi nt-^Kl^-fr^^lb, S*tl 5 

jitc 2 o o o k<Dm&te&£fritmmmmt&*&tco 

Ml ilSI*KLT*-S?*«^3tife-CJ***lRll£a3S 
Lfc^r^>, Si^WJCS i 0 2 i 0 2 l-^{tUT 

V^fc 0 /«C*J, 5 0c mP^IST-SiJSLfci: i 

[oo72] (mmm4) mi o\c7f;i,timmzm^ 
wfam® 23,24 <D^rm-t. nn&i 2tmt) , r 

;v^y^?r, 7 6 0TorrlC)i5Jt«2 2rtl: 
« ^EAbfcm, 0. 5W/o©fh7^y7°niK*v'f^ 
V^ftiSffl^^^AgP2 6 a^P>, 0. 3{ffl%Ofh 
7'fy7"p^v'Wyi:0. 2fl£»%<07" h7i h=¥ 
v->7>'S:«! ! Sffi^^WASP2 6 bA^Pj, 0. 2flMI% 
V-foi$*i/=f-9 isb 0. SffcW/otf)^ h7 
^h^E-v'v'5^Sr*!iSffl^^Ag52 6 c^fj, 0. 5 
frm%<F>7- h*^->7^£#yiffl;tf;*jgAgB2 6 

dd»P>, ^•efrT,rt'=*>#;*-e#f?LT3 LM(75SES 

-e, ±sb«S2 3 tm*2 5<om\cmAi,tzz tsxtuz 
m&m 3 1 mmz lt, s»2 5±c2ooo a«ok^ 
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%2 6 a~2 6 df4 2 5 mmRgfire^tt ^T^So » 

giggles i 0 2 *>£>T i 0 2 ^^tLTVN 

[00 7 3] (HJS0J5) Ull H^L^fi^rfflVNfc 

0 0Ao|g*5^$jxfc«^«ltg«-^%»fco fc*s, & 
mmtfxmA& 36a~36df*25 mmfWfiS-C, -hSB 
3a~33d<|>2 0 mmlSlfiS-e&Jt £>ixT^5. 

mi tmmz^x*- i?=n*#yt&xm%.jrt!}\zm%. 

Lfcir^, ItftiCS i 0 2 rt^T i 0 2 K^flSLT 

[00 74] OfcS&GiJ) 111 6 L*:=g«£fflv\ 
2P\<Olf*mt>*0. 1 To r r KLfcCliJ&W-tt:, H 

fc«K«r#j*3-e:fc. »fe;fcfcliilwaM*ttlcs i 0 2 
/5>?>T i0 2 (C^{kLTV^^Mi¥ti2 5 0A-Cfco 

/Co 

[0 0 7 5] 

[0076] #$gw 2 o^«iffi*riisfwiaig*-fef*±sE 
[0077] *igig 3 nffi&mmtmnmmijm a±m 
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[IH®OfBi*^lftW] 

[SI] ^/W^m#<O0iJ^i-mjE^ET-fo5. 

[02] ^w^.ffii^^^m^ia-c?fc5o 

[03] /•«^m#^^$*5«aio^ , D5/^igi-c-fc 

[04] /^;*tt#£38££*5tt®cD^«I]&0T-& 

10 5» 

[ins] s</u*nR<DW>i¥mz*tfc-tz>iiit)s</uxm-% 
[0 6 ] i su 5 2 <n®&mm*n*mi&-r s *:» 
[ni7] mmmxmmvtimmm^^mxh^Tikv. m 

7 (a) tt««fc¥fTfc!fflWL;/fc»ffiBT?*>»>, 117 
(b) (a) tp©b-b®r®0T-;fc5 o 

[as] xim* i ■e»e>ttfc«ft«ie*m«>***isiw 

®.l$.mh&m L.tzVy -7XhZ> e 

20 [0 9] *mw3<Dimmmttnz®m-rztc#><nmm 

<D-m&7ji LfcmS;»fB0T*fc-5 o 

[010] **W30«^|i6«g«-Jp|-Sr«it-r5fc:*<7)^ 
B©giJ(D#l£^ Lfc*5fc»rBB|-e*>3. 

[011] **W3roffi^«tgM^S:«!it-t--5fc»W^ 

1 , 11, 2 1. 3 1 

2, 12, 2 2, 3 2 

3, 13, 2 3, 3 3 
so 4,14,24,34 

5, 15, 2 5, 3 5 



6, i 6, 2 6. 3 6 t&mmxT-mAm 
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